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Introduction determining haematological and biochemical indices 
of domestic animals has been well documented [6] and  Livestock has been an important component of 
the changes of these parameters have been studied in  mixed farming system practiced in Bangladesh. The 
cattle [7], sheep [8] and goats [9, 10]. There is a great  magnitude of contribution of the livestock sub-sector 
variation  in  the  haematological  and  biochemical  to the GDP is about 6.5% in Bangladesh. There are 
parameters as observed between breeds of goats [9]  about 22.87 million cattle, 20.75 million goats and 2.68 
and in this regard it may be difficult to formulate a  million sheep in this country [1]. The goat secures 
universal metabolic profile test for goats.  second  position  in  terms  of  meat,  milk,  and  skin 
The hematological and biochemical values are  production  representing  about  38.0%,  23.0%  and 
very important for evaluation of normal physiological  28.0%,  respectively  to  the  total  contribution  of 
status of animal. However,  no or very few works has  livestock in Bangladesh [2]. Goat rearing is one of the 
been  undertaken  in  relation  with  indigenous  Black  most important sources of income for majority of rural 
Bengal and Jamnapari goat. The differences has further  families in Bangladesh. The Black Bengal goats are 
under  lined  the  need  to  establish  an  appropriate  dwarf  goats  and  are  known  to  be  famous  for  its 
physiological  baseline  values  for  various  breeds  of  adaptability,  fertility,  fecundity,  delicious  meat, 
livestock in Bangladesh which will help in realistic  superior  skin,  extreme  disease  resistance  and  wide 
evaluation of the management practices, nutritional  range  of  acceptability  under  adverse  agro-climatic 
and diagnosis of health conditions. These variations  condition [3]. Higher reproductive efficiency, better 
capacity to subsist on harsh nutritional regime and low  also limit the effort of animal scientist to come up with 
risk of death make a viable proposition for increasing  a uniform test for indigenous Bangladeshi goat breeds. 
the productivity of goats [4, 5]. The significance of  These variations lead to the need for the establishment 
of a discrete and direct baseline values for various goat 
breeds of Bangladesh.
Therefore, we aim to investigate on the baseline 
haematological and biochemical data of goats breed 
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Abstract
Aim: A 6 month long study was undertaken to determine various hemato-biochemical profiles of indigenous goats (Capra 
hircus) in Bangladesh. 
Materials and methods: Blood samples were collected from goats of different ages of 5 Upazilla of Chittagong. A total of 120 
goats (60 Black Bengal and 60 Jamnapari) having > 6 months of age were included. The  whole blood was analyzed for 
hematology, and  plasma and serum samples for biochemical analysis. 
Results: The study found higher number of RBC (million/cumm) and PCV% in the goats of age 48 months and above  (18.23 
± 1.89 and 28 ± 3.2) respectively. Besides, total protein was found higher (78.9 ± 14.5g/L) in the goats of 6-24 months of age. 
Significant increase (p<0.01) of the number of WBC (thousand/cumm), RBC (million/cumm), PCV% was observed in Black 
Bengal over Jamnapari goat. In contrast, WBC, lymphocytes, RBC, PCV, ALT, and AST were significantly (p<0.01) higher in 
Black Bengal than Jamnapari goat; whereas, monocyte, TP, Albumin, and Urea levels were significantly (p<0.01) higher in 
Jamnapari than Black Bengal goats.
Conclusion: The results of the present study demonstrate  the normal haemato-biochemical values of two local goat breeds. 
Present results stated some significant variation of parameters between two goats whereas some shows no significant variation 
at all.
Keywords: biochemistry, hematology, indigenous goats
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raised under native husbandry practices in Bangladesh  biochemical analyzer (Humalyzer-3000, USA). 
as influenced by breed, sex and age on which little or no 
Statistical analysis: The data obtained were imported,  work  was  done  on  it.  Considering  these  facts,  the  stored and coded according to recorded information in  present study was undertaken to find out the normal  the data sheet using the Microsoft Excel-2007 program  hematological and biochemical values of Black Bengal  and then exported to STATA/IC-11 (Stata Corporation 
and Jamnapari goat and to use it as a base or platform  College Station) for statistical analysis. A descriptive 
for further study. statistics  was  performed  for  haemato-biochemical 
parameters  according  to  different  species  and  age  Materials and Methods
categories. The student t-test was used to compare the 
Study area: This study was undertaken at periphery of  results of different haemato-biochemical parameters 
Chittagong  municipality  under  Pahartali,  Raozan,  between  goat  types.  The  results  were  presented  as 
Bashkhali,  Satkania  and  Sitakunda  Upazilla.  The  mean with the standard deviation and p-value <0.05 
availability of goat population and easy communication  was considered significant.
were taken into consideration for the present study. 
Results Mixed family farming consisting of 1 to 2 cattle, goat 
or sheep and few poultry was practiced as farming  The  hematological  and  biochemical  values  of 
system in these areas. Capra hircus (Black Bengal and Jamnapari) goat has 
been shown in Table-1. The observed hematological  Study population, period and design: Black Bengal 
value  showed  significant  increase  in  RBC,  WBC,  and Jamnapari goats, very much adaptable to Bangladesh, 
PCV% (p<0.01) in Black Bengal goat than Jamnapari  were  chosen  to  investigate  haemato-biochemical 
goat. RBC (million/cumm) was highest (18.23 ± 3.67)  parameters during July to December, 2011. 
in 48-above months aged goat. The WBC (thousand/  A total of 120 goats consisting 60 Black Bengal 
cumm),  Monocyte  (%),  Hemoglobin  (g/dl),  PCV%  and 60 Jamnapari goats were selected randomly from a 
was also highest in the goats of 48-above months age  complete list of goats in the study area. Equal number 
(Table-1). of apparently healthy male and female goats having >6 
Table-2  shows  that  Total  protein  (g/L)  was  months  of  age  was  fixed  as  an  inclusion  criterion. 
highest  (78.9±14.50)  in  6-24  months  aged  goat  Approximately,  5ml  of  blood  per  goats  was  drawn 
whereas albumin (g/L) and phosphorus (mg/dl) was  aseptically from Jugular vein, of which 3 ml of blood 
highest in goat of 48-above months of age. The value of  was transferred to a sterile vial containing disodium 
urea was found highest (35.4 ± 10.25 mg/dl) at the age  EDTA (1mg/ml of blood) in order to estimate routine 
group of between 24-48 months and lowest (19.60 ±  blood parameters testing as per procedure published by 
4.01) was in <24 months of age. On the other hand, the  Sharma  and  Singh  [11].  Remaining  2  ml  of  blood 
value of ALT and AST was highest (29.52 ± 11.47 and  sample was transferred to vacutainer tube for serum 
63.65  ±  6.68U/L  respectively)  at  age  group  6-24  separation. Serum samples obtained by centrifugation 
months but ALT was lowest (15.35 ± 2.55U/L) at age  were  used  to  determine  total  protein,  albumin, 
group  >48  months  and  AST  was  lowest  (41.62  ±  phosphorus, urea, Alanine Transaminase (ALT) and 
4.56U/L) at age group 24-48 months.  Aspertate Amino Transferase (AST) using automatic 
Table-1. Hematological status of Black Bengal and Jamnapari goats
Age (months) Parameter Mean ± SD Range
6-24 RBC (million/cumm) 12.04 ± 4.23 8.02-17.05
(n=40) WBC (thousand/cumm) 6.75 ± 4.77 2.5-14.2
Lymphocyte (%) 17.21 ± 4.69 1.6-38
Monocyte (%) 5.12 ± 3.7 0.4-10.6
Granulocyte (%) 77.64 ± 17.92 51.4-99
Hemoglobin (g/dl) 5.21 ± 1.03 3.6-6.6
PCV (%) 22 ± 3.2 18-27.2
MCV 36.27 ± 0.96 33-37
24-48 RBC (million/cumm) 16.45 ± 2.13 14.23-18.34
(n=40) WBC (thousand/cumm) 9.55 ± 3.29 6.2-12.9
Lymphocyte (%) 27.32 ± 4.51 15.2-51.2
Monocyte (%) 3.87 ± 0.57 2.9-4.3
Granulocyte (%) 69.32 ± 15.01 44.6-81.7
Hemoglobin (g/dl) 5.77 ± 0.43 5.3-6.2
PCV (%) 24.1 ± 4.2 19.3-28.5
MCV 36 ± 1.89 34-39
48-above RBC (million/cumm) 18.23 ± 3.67 14.75-22.34
(n=40) WBC (thousand/cumm) 14.19 ± 8.76 6.5-28.4
Lymphocyte (%) 23.25 ± 10.43 10.3-38.5
Monocyte (%) 7.5 ± 2.47 4.2-10.6
Granulocyte (%) 69.52 ± 9.85 57.3-83.4
Hemoglobin (g/dl) 7.3 ± 1.44 5.2-9.2
PCV (%) 28.3 ± 3.2 24.5-30.4
MCV 36.0 ± 1.47 33-39Available at www.veterinaryworld.org/Vol.6/Oct-2013/19.pdf
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Table-3  and  4  shows  that,  among  various  Bengal and Jamnapari goats.
haematological parameters,  WBC, lymphocyte, PCV,  Discussion
RBC  were  significantly  (p<0.01)  higher  in  Black 
According to the current study, the hematological  Bengal goats than Jamnapari; whereas, monocyte was 
and biochemistry values of Black Bengal goat and  significantly (p<0.01) higher in Jamnapari than Black 
Jamnapari goat were found within the normal ranges.  Bengal goats. with regard to biochemical parameters, 
These results are supported by the Kaneko et al., [12].  total  protein,  albumin,  urea  were  significantly 
The  present  finding  of  the  number  of  RBC  (p<0.01) higher in Jamnapari than Black Bengal goats. 
(million/cumm) of kids (6-24 months of age) is agreed  However,  ALT  and  AST  value  was  significantly 
by  Zumbo  et  al.,  [13].  The  number  of  WBC  (p<0.01) higher in Black Bengal goats than Jamnapari 
(million/cumm) of kids (6-24 months) in the present  goats. Granulocyte, Hb, MCV and phosphorus values 
study was lower than the result of Zumbo et al., [13]. It  were not significantly (p>0.01) varied between Black 
Table-2. Biochemical status of Black Bengal and Jamnapari goats
Age (months) Parameter Mean ± SD Range
6-24 Total protein (g/L) 78.9 ± 14.50 62.9-100.5
(n=40) Albumin (g/L) 46.65 ± 10.25 32.5-60.1
Phosphorus (mg/dl) 2.55 ± 1.06 1.6-4.3
Urea (mg/dl) 19.60 ± 4.01 13.8-23.7
ALT (U/L) 29.52 ± 11.47 18.7-48.2
AST (U/L) 63.65 ± 6.68 55.5-72.2
24-48 Total protein (g/L) 72.65 ± 16.66 56.8-100.1
(n=40) Albumin (g/L) 40.62 ± 5.04 33.4-47
Phosphorus (mg/dl) 2.87 ± 1.61 1.2-5.5
Urea (mg/dl) 35.4 ± 10.25 27.1-52.6
ALT (U/L) 20.35 ± 11.33 12.8-39.7
AST (U/L) 41.62 ± 4.56 37.4-49.1
48-above Total protein (g/L) 71.1 ± 3.90 54.5-74
(n=40) Albumin (g/L) 48.3 ± 8.31 40.4-61.4
Phosphorus (mg/dl) 3.67 ± 1.13 2-5.1
Urea (mg/dl) 34.62 ± 9.77 21.1-48.4
ALT (U/L) 15.35 ± 2.55 12.4-19.3
AST (U/L) 55.17 ± 16.41 38-72.5
Table-3. Comparative hematological status of Black Bengal and Jamnapari goat 
Parameter Black Bengal Jamnapari t df p-value
WBC (thousand/cumm) 13.17 ± 1.01  7.15 ± 0.44 6.04 59 0.001
Lymphocyte (%) 25.82 ±2.06 19.36 ± 1.42 2.53 59 0.01
Monocyte (%) 4.75 ± 0.10 6.25 ± 0.51 -2.99 59 0.004
Granulocyte (%) 69.57 ± 1.94 74.75 ± 1.89 -1.83 59 0.07
RBC (million/cumm) 15.22 ± 2.91 11.21 ± 2.4 -6.94 59 0.001
Hb (g/dl) 6.16 ± 0.22 6.02 ± 0.11 0.66 59 0.50
PCV (%) 27.3 ± 2.3 24.2 ± 3.4 -5.33 59 0.001
MCV 36.16 ± 0.14 36.01 ± 0.22 0.52 59 0.59
Table-4. Comparative biochemical status of Black Bengal and Jamnapari goat 
Parameter Black Bengal Jamnapari t df p-value
Total protein (g/L) 69.9 ± 1.03 78.53 ± 2.05 3.04 59 0.0035
Albumin (g/L) 43.01 ± 0.75 47.36 ± 1.35 2.87 59 0.0057
Phosphorus (mg/dl) 3 ± 0.17 3.06 ± 1.17 0.22 59 0.82
Urea (mg/dl) 23.90 ± 0.89 35.85 ± 1.47 8.72 59 0.001
ALT (U/L) 26.15 ± 1.72 17.33 ± 0.69 4.95 59 0.001
AST (U/L) 59.8 ± 2 47.16 ± 1.05 5.87 59 0.001
Figure. Differential leucocytes A. Neutrophil, B. Basophil, C. Eosinophil D. Lymphocyte, E. MonocyteAvailable at www.veterinaryworld.org/Vol.6/Oct-2013/19.pdf
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might be due to difference in the rate of infection and  The study results show the significant variation in some 
immunological  response.  In  this  study,  the  kids  of  the  haemato-biochemical  parameters.  Moreover, 
possesses less hemoglobin content (gm/dl) than the  variation was also observed based on sex and age. 
result of the study conducted by Zumbo et al., [13]. The  However, further investigation is required to verify the 
MCV value of the current study was very much higher  values  depending  on  seasons  and  other  climatic 
conditions.  Intensive  studies  on  all  the  haemato- than the study on kids MCV observed by Zumbo et al., 
biochemical  parameters  with  some  micro-minerals  [13]. However, there was no significant variation in 
were needed to establish a final reference values. haematological  parameters  of  dogs  among  the  age 
groups except RBC [14].  Authors' contributions
The number of RBC (cumm) in the current study 
MMH and AHS implemented the study design and  does not agreed by Rice and Hall, [15] who conducted 
carried  out  the  laboratory  experimentation.  MMH,  similar study on mountain goats. It might be due to 
SAK, MNI, MEH, MAH and MSB drafted and revised  variation in magnitude of their position. In the present 
the manuscript. All authors read and approved the final  study, the number of WBC was higher than the finding 
version of manuscript. of Rice and Hall, [15] and Piccione et al., [16]. It might 
be due to frequency of exposure of different pathogens  Acknowledgements
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